SEQUENCE LISTING 



<110> DWORETZKY, STEVEN I 

RAMANATHAN, CHANDRA S 
TROJNACKI , JOANNE T 
BOISSARD, CHRISTOPHER G 
GRIBKOFF, VALENTIN K 

<12 0> HUMAN KCNQ5 POTASSIUM CHANNEL METHODS AND COMPOSITIONS 
THEREOF 

<130> D0023 

<140> 09/866,020 
<141> 2001-05-24 

<150> 60/207,389 
<151> 2000-05-26 

<160> 31 



RECEIVED 



<170> Patentln Ver. 2.1 

<210> 1 

<211> 2694 

<212> DNA 

<213> Homo sapiens 



<400> 1 

atgaaggatg 

gacggcctgc 

agggagagcc 

tacacgagta 

tacaacgtgc 

cttgtctttg 

gcctcaagtt 

atcattcgaa 

aggtttgctc 

gttgtttctg 

ttcctacaga 

ggttcagtgg 

gttcttattt 

tctacatatg 

gacaaaactc 

atttctttct 

gaacaacacc 

tgtgtttggc 

cacttgaagg 

agtcagaagc 

aagagccgac 

ggcagtccca 

tcgctgcgcc 

actgatgatg 

ccaccactta 

aagtttaagg 

ggtcatctgg 

ggaaaagggc 



tggagtcggg 
tactgctggg 
gccggggcaa 
gccagagctg 
tggagagacc 
gttgcttgat 
gcctcttgat 
tctggtctgc 
gaaagccctt 
caaaaactca 
tcctccgcat 
tttatgctca 
tttcgtcttt 
cagatgctct 
ccctaacttg 
ttgcacttcc 
gccagaaaca 
gtagttacgc 
ccttgcacac 
taagttttaa 
aagcctcagt 
ccaaagtgca 
tcaaaagttc 
tatatgatga 
aaactgtcat 
aaacgttacg 
acatgttgtg 
aaatcacatc 



ccggggcagg 

cacccgcgcg 

gcagggggcc 

ccggcgcaac 

ccgcggctgg 

tttgtcagtg 

cctggagttc 

gggttgctgt 

ctgtgttata 

gggtaatatt 

ggtgcgcatg 

cagcaaggaa 

ccttgtctat 

ctggtggggc 

gctgggaaga 

tgccggcatt 

ctttgagaaa 

agctgatgag 

ctgcagccct 

ggagcgagtg 

aggtgacagg 

gaagagctgg 

tcagccaaaa 

aaaaggatgc 

tcgagctatc 

tccatatgat 

tagaattaaa 

agataagaag 



gtgctgctga 
gccacgcttg 
cggatgagcc 
gtcaagtacc 
gcgttcatct 
ttttctacca 
gtgatgattg 
tgtcgatata 
gataccattg 
tttgccacgt 
gaccgaaggg 
ttaatcacag 
ctggtggaaa 
acaattacat 
ttgctttctg 
cttggctcag 
agaaggaacc 
aaatctgttt 
accaagaaag 
cgcatggcta 
aggtccccaa 
agcttcaacg 
ccagtgatag 
cagtgtgatg 
agaattatga 
gtaaaagatg 
agccttcaaa 
agccgagaga 



actcggcagc 
gtggcggcgg 
tgctggggaa 
ggcgggtgca 
accacgcttt 
tccctgagca 
tcgtctttgg 
gaggatggca 
ttcttatcgc 
ctgcactcag 
gaggcacttg 
cttggtacat 
aggatgccaa 
tgacaactat 
caggctttgc 
gttttgcatt 
cagctgccaa 
ccattgcaac 
aacaagggga 
gccccagggg 
gcaccgacat 
accgaacccg 
atgctgacac 
tatcagtgga 
aatttcatgt 
tcattgaaca 
cacgtgttga 
aaataacagc 



cgccaggggc 
cggtggcctg 
gccgctctct 
gaactacctg 
cgtttttctc 
cacaaaattg 
tttggagttc 
aggaagactg 
ttcaatagca 
aagtctccgt 
gaaattactg 
aggatttttg 
taaagagttt 
tggctatgga 
actccttggc 
aaaagtacaa 
cctcattcag 
ctggaagcca 
agcatcaagc 
ccagagtatt 
cacagccgag 
cttccggccc 
agcccttggc 
agacctcacc 
tgcaaaacgg 
atattctgct 
tcaaattctt 
agaacatgag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 



1 



accacagacg atctcagtat gctcggtcgg gtggtcaagg ttgaaaaaca ggtacagtcc 1740 
atagagtcca agctggactg cctactagac atctatcaac aggtccttcg gaaaggctct 1800 
gcctcagccc tcgctttggc ttcattccag atcccacctt ttgaatgtga acagacatct 1860 
gactatcaaa gccctgtgga tagcaaagat ctttcgggtt ccgcacaaaa cagtggctgc 1920 
ttatccagat caactagtgc caacatctcg agaggcctgc agttcattct gacgccaaat 1980 
gagttcagtg cccagacttt ctacgcgctt agccctacta tgcacagtca agcaacacag 2040 
gtgccaatta gtcaaagcga tggctcagca gtggcagcca ccaacaccat tgcaaaccaa 2100 
ataaatacgg cacccaagcc agcagcccca acaactttac agatcccacc tcctctccca 2160 
gccatcaagc atctgcccag gccagaaact ctgcacccta accctgcagg cttacaggaa 2220 
agcatttctg acgtcaccac ctgccttgtt gcctccaagg aaaatgttca ggttgcacag 2280 
tcaaatctca ccaaggaccg ttctatgagg aaaagctttg acatgggagg agaaactctg 2340 
ttgtctgtct gtcccatggt gccgaaggac ttgggcaaat ctttgtctgt gcaaaacctg 2400 
atcaggtcga ccgaggaact gaatatacaa ctttcaggga gtgagtcaag tggctccaga 2460 
ggcagccaag atttttaccc caaatggagg gaatccaaat tgtttataac tgatgaagag 2 520 
gtgggtcccg aagagacaga gacagacact tttgatgccg caccgcagcc tgccagggaa 2580 
gctgcctttg catcagactc tctaaggact ggaaggtcac gatcatctca gagcatttgt 2640 
aaggcaggag aaagtacaga tgccctcagc ttgcctcatg tcaaactgaa ataa 2694 



<210> 2 
<211> 897 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Lys Asp Val Glu Ser Gly Arg Gly Arg Val Leu Leu Asn Ser Ala 
15 10 15 

Ala Ala Arg Gly Asp Gly Leu Leu Leu Leu Gly Thr Arg Ala Ala Thr 
20 25 30 

Leu Gly Gly Gly Gly Gly Gly Leu Arg Glu Ser Arg Arg Gly Lys Gin 
35 40 45 

Gly Ala Arg Met Ser Leu Leu Gly Lys Pro Leu Ser Tyr Thr Ser Ser 
50 55 60 

Gin Ser Cys Arg Arg Asn Val Lys Tyr Arg Arg Val Gin Asn Tyr Leu 
65 70 75 80 

Tyr Asn Val Leu Glu Arg Pro Arg Gly Trp Ala Phe lie Tyr His Ala 
85 90 95 

Phe Val Phe Leu Leu Val Phe Gly Cys Leu lie Leu Ser Val Phe Ser 
100 105 110 

Thr lie Pro Glu His Thr Lys Leu Ala Ser Ser Cys Leu Leu lie Leu 
115 120 125 

Glu Phe Val Met lie Val Val Phe Gly Leu Glu Phe He He Arg He 
130 135 140 

Trp Ser Ala Gly Cys Cys Cys Arg Tyr Arg Gly Trp Gin Gly Arg Leu 
145 150 155 160 

Arg Phe Ala Arg Lys Pro Phe Cys Val He Asp Thr He Val Leu He 
165 170 175 



2 



Ala Ser He Ala Val Val Ser Ala Lys Thr Gin Gly Asn He Phe Ala 
180 185 190 

Thr Ser Ala Leu Arg Ser Leu Arg Phe Leu Gin He Leu Arg Met Val 
19 5 200 205 

Arg Met Asp Arg Arg Gly Gly Thr Trp Lys Leu Leu Gly Ser Val Val 
210 215 220 

Tyr Ala His Ser Lys Glu Leu He Thr Ala Trp Tyr He Gly Phe Leu 
225 230 235 240 

Val Leu He Phe Ser Ser Phe Leu Val Tyr Leu Val Glu Lys Asp Ala 
245 250 255 

Asn Lys Glu Phe Ser Thr Tyr Ala Asp Ala Leu Trp Trp Gly Thr He 
260 265 270 

Thr Leu Thr Thr He Gly Tyr Gly Asp Lys Thr Pro Leu Thr Trp Leu 
275 280 285 

Gly Arg Leu Leu Ser Ala Gly Phe Ala Leu Leu Gly He Ser Phe Phe 
290 295 300 

Ala Leu Pro Ala Gly He Leu Gly Ser Gly Phe Ala Leu Lys Val Gin 
305 310 315 320 

Glu Gin His Arg Gin Lys His Phe Glu Lys Arg Arg Asn Pro Ala Ala 
325 330 335 

Asn Leu He Gin Cys Val Trp Arg Ser Tyr Ala Ala Asp Glu Lys Ser 
340 345 350 

Val Ser He Ala Thr Trp Lys Pro His Leu Lys Ala Leu His Thr Cys 
355 360 365 

Ser Pro Thr Lys Lys Glu Gin Gly Glu Ala Ser Ser Ser Gin Lys Leu 
370 375 380 

Ser Phe Lys Glu Arg Val Arg Met Ala Ser Pro Arg Gly Gin Ser He 
385 390 395 400 

Lys Ser Arg Gin Ala Ser Val Gly Asp Arg Arg Ser Pro Ser Thr Asp 
405 410 415 

He Thr Ala Glu Gly Ser Pro Thr Lys Val Gin Lys Ser Trp Ser Phe 
420 425 ' 430 

Asn Asp Arg Thr Arg Phe Arg Pro Ser Leu Arg Leu Lys Ser Ser Gin 
435 440 445 

Pro Lys Pro Val lie Asp Ala Asp Thr Ala Leu Gly Thr Asp Asp Val 
450 455 460 



3 



Tyr Asp Glu Lys Gly Cys Gin Cys Asp Val Ser Val Glu Asp Leu Thr 
46 5 470 475 480 



Pro Pro Leu Lys Thr Val He Arg Ala He Arg He Met Lys Phe His 
485 490 495 

Val Ala Lys Arg Lys Phe Lys Glu Thr Leu Arg Pro Tyr Asp Val Lys 
500 505 510 

Asp Val He Glu Gin Tyr Ser Ala Gly His Leu Asp Met Leu Cys Arg 
515 520 525 

He Lys Ser Leu Gin Thr Arg Val Asp Gin He Leu Gly Lys Gly Gin 
530 535 540 

He Thr Ser Asp Lys Lys Ser Arg Glu Lys He Thr Ala Glu His Glu 
545 550 555 560 

Thr Thr Asp Asp Leu Ser Met Leu Gly Arg Val Val Lys Val Glu Lys 
565 570 575 

Gin Val Gin Ser He Glu Ser Lys Leu Asp Cys Leu Leu Asp He Tyr 
580 585 590 

Gin Gin Val Leu Arg Lys Gly Ser Ala Ser Ala Leu Ala Leu Ala Ser 
595 600 605 

Phe Gin He Pro Pro Phe Glu Cys Glu Gin Thr Ser Asp Tyr Gin Ser 
610 615 620 

Pro Val Asp Ser Lys Asp Leu Ser Gly Ser Ala Gin Asn Ser Gly Cys 
625 630 635 640 

Leu Ser Arg Ser Thr Ser Ala Asn He Ser Arg Gly Leu Gin Phe He 
645 650 655 

Leu Thr Pro Asn Glu Phe Ser Ala Gin Thr Phe Tyr Ala Leu Ser Pro 
660 665 670 

Thr Met His Ser Gin Ala Thr Gin Val Pro He Ser Gin Ser Asp Gly 
675 680 685 

Ser Ala Val Ala Ala Thr Asn Thr He Ala Asn Gin He Asn Thr Ala 
690 695 700 

Pro Lys Pro Ala Ala Pro Thr Thr Leu Gin He Pro Pro Pro Leu Pro 
705 710 715 720 

Ala He Lys His Leu Pro Arg Pro Glu Thr Leu His Pro Asn Pro Ala 
725 730 735 

Gly Leu Gin Glu Ser He Ser Asp Val Thr Thr Cys Leu Val Ala Ser 
740 745 750 

Lys Glu Asn Val Gin Val Ala Gin Ser Asn Leu Thr Lys Asp Arg Ser 



4 



755 



760 



765 



Met Arg Lys Ser Phe Asp Met Gly Gly Glu Thr Leu Leu Ser Val Cys 
770 775 780 



Pro Met Val Pro 
785 

lie Arg Ser Thr 



Ser Gly Ser Arg 
820 

Lys Leu Phe lie 
835 

Asp Thr Phe Asp 
850 

Ser Asp Ser Leu 
865 

Lys Ala Gly Glu 



Lys 



Lys Asp Leu Gly 
790 

Glu Glu Leu Asn 
805 

Gly Ser Gin Asp 



Thr Asp Glu Glu 
840 

Ala Ala Pro Gin 
855 

Arg Thr Gly Arg 
870 

Ser Thr Asp Ala 
885 



Lys Ser Leu Ser 
795 

lie Gin Leu Ser 
810 

Phe Tyr Pro Lys 
825 

Val Gly Pro Glu 



Pro Ala Arg Glu 
860 

Ser Arg Ser Ser 
875 

Leu Ser Leu Pro 
890 



Val Gin Asn Leu 
800 

Gly Ser Glu Ser 
815 

Trp Arg Glu Ser 
830 

Glu Thr Glu Thr 
845 

Ala Ala Phe Ala 



Gin Ser lie Cys 
880 

His Val Lys Leu 
895 



<210> 3 
<211> 21 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> exon 
<222> (1) . . (21) 

<220> 
<221> CDS 
<222> (1) . . (21) 

<400> 3 

tgg gga cag tgg aca ttg cgt 
Trp Gly Gin Trp Thr Leu Arg 
1 5 



<210> 4 
<211> 1090 
<212> DNA 

<213> Homo sapiens 



5 



<220> 

<221> 3' UTR 
<222> (1) . . (1090) 



<400> 4 

gttcttcatt ttctttccag gcatagcagt 
atttcgaaag cccttctaaa aagttgaaat 
tttataagcc cgttaccttt taattgcatg 
caaggtgcat cgacattaac ccactcattt 



tctttagcca tacatatcat tgcatgaact 60 
tgcaagaatc gggaagaaca tgaaaggcag 12 0 
aaaatgcatg tttagggatg gctaaaattc 180 
agtaatgtac cttgagttaa aaagcctgag 240 



aaaccaaaca cagctaatgc tatggggtgt 
gatttgacac tgtattttga aattatgagt 
ttgtgactaa atacaaacta cattttcaag 
ggctatcaac agctgctaat aaggtatcaa 
gctgcttatt tcaagatata tttgccaacc 
taatttgaat gtcaatttgt gtgcttttgg 
catcattttc atgttgttct ttatgacaag 
atgaaattca gggccagtga ggcaaataga 
tattgcctga tggcagaatc aactttataa 
actggtcagt agaacagcca ttgtgattgg 
ggcttgccaa tactgcctat gtaaagggca 
atacaggtag gactatgggg gatgggacat 
aaagaaccca gaaacaccac caggaagttg 
aagggcaatg agagggagag aaacaaacca 
agtattgcta 



atgaatatgt caagtttagg tcatttagaa 3 00 
aaacaccttc aaatttcagg catttctgct 360 
attaggccat aatgtatatt taaacacaat 420 
ctaaagcaga attggggaat aatagaaatg 480 
cattcctatt cagtcatttt attattaatg 540 
tgatttagcg ctgtggcaag caattttgca 600 
aatgttcttc aattagaaaa tgtgcaaata 660 
ctatctgaca tatttgactt tatgaaaaca 720 
gtggtcaact tctacacaag cgtatgaaat 780 
actggtttct ctgcaatggc gccaacccca 840 
agtgtgagaa gctattctca tttcgctgac 900 
ttgagtggga ctgagatagg aaaggcttga 960 
gcaaagtaaa agaaaatgac ttccccctca 102 0 
aaatagaaga actagacttt ttagaaaatg 1080 

1090 



<210> 5 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Gly Gly Gly Gly Gly Gly Leu Arg Glu Ser Arg Arg Gly Lys Gin Gly 
1 5 10 15 

Ala Arg 



<210> 6 
<211> 23 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Pro Leu Ser Tyr Thr Ser Ser Gin Ser Cys Arg Arg Asn Val Lys Tyr 
1 5 10 15 

Arg Arg Val Gin Asn Tyr Leu 
20 



6 



<210> 7 
<211> 16 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Cys Arg Tyr Arg Gly Trp Gin Gly Arg Leu Arg Phe Ala Arg Lys Pro 
1 5 10 15 



<210> 8 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Val Glu Lys Asp Ala Asn Lys Glu Phe Ser Thr 
1 5 10 



<210> 9 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<400> 9 

Val Gin Glu Gin His Arg Gin Lys His Phe Glu Lys Arg Arg Asn Pro 
15 10 15 

Ala 



<210> 10 

<211> 88 

<212> PRT 

<213> Homo sapiens 

<400> 10 

His Thr Cys Ser Pro Thr Lys Lys Glu Gin Gly Glu Ala Ser Ser Ser 
15 10 15 

Gin Lys Leu Ser Phe Lys Glu Arg Val Arg Met Ala Ser Pro Arg Gly 
20 25 30 

Gin Ser He Lys Ser Arg Gin Ala Ser Val Gly Asp Arg Arg Ser Pro 
35 40 45 

Ser Thr Asp He Thr Ala Glu Gly Ser Pro Thr Lys Val Gin Lys Ser 
50 55 60 

Trp Ser Phe Asn Asp Arg Thr Arg Phe Arg Pro Ser Leu Arg Leu Lys 
65 70 75 80 



7 



Ser Ser Gin Pro Lys Pro Val lie 
85 



<210> 11 
<211> 13 
<212> PRT 

<213> Homo sapiens 
<400> 11 



Leu Gly Thr Asp Asp Val Tyr Asp Glu Lys Gly Cys Gin 
15 10 



<210> 12 
<211> 16 
<212> PRT 

<213> Homo sapiens 
<400> 12 

His Val Ala Lys Arg Lys Phe Lys Glu Thr Leu Arg Pro Tyr Asp Val 
1 5 10 15 



<210> 13 
<211> 25 
<212> PRT 

<213> Homo sapiens 
<400> 13 

Leu Gly Lys Gly Gin He Thr Ser Asp Lys Lys Ser Arg Glu Lys He 
1 5 10 15 

Thr Ala Glu His Glu Thr Thr Asp Asp 
20 25 



<210> 14 
<211> 13 
<212> PRT 

<213> Homo sapiens 
<400> 14 

Lys Val Glu Lys Gin Val Gin Ser He Glu Ser Lys Leu 
1 5 10 



<210> 15 
<211> 41 
<212> PRT 



<213> Homo sapiens 
<400> 15 

Pro Pro Phe Glu Cys Glu Gin Thr Ser Asp Tyr Gin Ser Pro Val Asp 
15 10 15 

Ser Lys Asp Leu Ser Gly Ser Ala Gin Asn Ser Gly Cys Leu Ser Arg 
20 25 30 

Ser Thr Ser Ala Asn lie Ser Arg Gly 
35 40 



<210> 16 

<211> 14 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Thr lie Ala Asn Gin He Asn Thr Ala Pro Lys Pro Ala Ala 
15 10 



<210> 17 
<211> 16 
<212> PRT 

<213> Homo sapiens 
<400> 17 

Lys His Leu Pro Arg Pro Glu Thr Leu His Pro Asn Pro Ala Gly Leu 
15 10 15 



<210> 18 
<211> 26 
<212> PRT 

<213> Homo sapiens 
<400> 18 

Ser Lys Glu Asn Val Gin Val Ala 
1 5 

Ser Met Arg Lys Ser Phe Asp Met 
20 



Gin Ser Asn Leu Thr Lys Asp Arg 
10 15 

Gly Gly 
25 



<210> 19 
<211> 23 
<212> PRT, 
<213> Homo 



sapiens 



9 



<400> 19 

Leu Ser Gly Ser Glu Ser Ser Gly Ser Arg Gly Ser Gin Asp Phe Tyr 
15 10 15 

Pro Lys Trp Arg Glu Ser Lys 
20 



<210> 20 

<211> 22 

<212> PRT 

<213> Homo sapiens 



<400> 20 

Glu Glu Val Gly Pro Glu Glu Thr Glu Thr Asp Thr Phe Asp Ala Ala 
15 10 15 

Pro Gin Pro Ala Arg Glu 
20 



<210> 21 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 21 

Asp Ser Leu Arg Thr Gly Arg Ser Arg Ser Ser Gin Ser lie Cys 
15 10 15 



<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: SYNTHETIC Q5 
SENSE PRIMER 

<400> 22 

ctggataagc agccactgtt t 



<210> 23 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: SYNTHETIC Q5 



10 



ANTISENSE PRIMER 



<400> 23 

gcagaacatg agaccacag 



<210> 24 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: SYNTHETIC 
FORWARD PRIMER 



<400> 24 

cttttgagca agttcagcct ggttaagt 



<210> 25 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: SYNTHETIC 
REVERSE PRIMER 

<400> 25 

gaggtggctt atgagtattt cttccagggt aa 



<210> 26 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: SYNTHETIC 
KOZAK START PRIMER 

<400> 26 

ggatatcacc atgaaggatg tgg 



<210> 27 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: SYNTHETIC STOP 
PRIMER 



11 



<400> 27 

aatctagaac ttatttcagt ttgac 



<210> 28 
<211> 676 
<212> PRT 

<213> Homo sapiens 
<400> 28 

Met Ala Ala Ala Ser Ser Pro Pro Arg Ala Glu Arg Lys Arg Trp Gly 
15 10 15 

Trp Gly Arg Leu Pro Gly Ala Arg Arg Gly Ser Ala Gly Leu Ala Lys 
20 25 30 



Lys Cys Pro Phe Ser Leu Glu Leu Ala Glu Gly Gly Pro Ala Gly Gly 
35 40 45 

Ala Leu Tyr Ala Pro He Ala Pro Gly Ala Pro Gly Pro Ala Pro Pro 
50 55 60 

Ala Ser Pro Ala Ala Pro Ala Ala Pro Pro Val Ala Ser Asp Leu Gly 
65 70 75 80 

Pro Arg Pro Pro Val Ser Leu Asp Pro Arg Val Ser He Tyr Ser Thr 
85 90 95 

Arg Arg Pro Val Leu Ala Arg Thr His Val Gin Gly Arg Val Tyr Asn 
100 105 110 

Phe Leu Glu Arg Pro Thr Gly Trp Lys Cys Phe Val Tyr His Phe Ala 
115 120 125 

Val Phe Leu He Val Leu Val Cys Leu He Phe Ser Val Leu Ser Thr 
130 135 140 

He Glu Gin Tyr Ala Ala Leu Ala Thr Gly Thr Leu Phe Trp Met Glu 
145 150 155 160 

He Val Leu Val Val Phe Phe Gly Thr Glu Tyr Val Val Arg Leu Trp 
165 170 175 

Ser Ala Gly Cys Arg Ser Lys Tyr Val Gly Leu Trp Gly Arg Leu Arg 
180 185 190 

Phe Ala Arg Lys Pro He Ser He He Asp Leu He Val Val Val Ala 
195 200 205 

Ser Met Val Val Leu Cys Val Gly Ser Lys Gly Gin Val Phe Ala Thr 
210 215 220 

Ser Ala He Arg Gly He Arg Phe Leu Gin He Leu Arg Met Leu His 
225 230 235 240 



12 



Val Asp Arg Gin 



lie His Arg Gin 
260 

Leu lie Phe Ser 
275 

Asn Glu Ser Gly 
290 

Trp Gly Val Val 
305 

Gin Thr Trp Val 



Gly Gly Thr Trp 
245 

Glu Leu He Thr 



Ser Tyr Phe Val 
280 

Arg Val Glu Phe 
295 

Thr Val Thr Thr 
310 

Gly Lys Thr He 

325 



Arg Leu Leu Gly 
250 

Thr Leu Tyr He 
265 

Tyr Leu Ala Glu 



Gly Ser Tyr Ala 
300 

He Gly Tyr Gly 
315 

Ala Ser Cys Phe 
330 



Ser Val Val Phe 
255 

Gly Phe Leu Gly 
270 

Lys Asp Ala Val 
285 

Asp Ala Leu Trp 



Asp Lys Val Pro 
320 

Ser Val Phe Ala 
335 



He Ser Phe Phe Ala Leu Pro Ala Gly He Leu Gly Ser Gly Phe Ala 
340 345 350 

Leu Lys Val Gin Gin Lys Gin Arg Gin Lys His Phe Asn Arg Gin He 
355 360 365 

Pro Ala Ala Ala Ser Leu He Gin Thr Ala Trp Arg Cys Tyr Ala Ala 
370 375 380 

Glu Asn Pro Asp Ser Ser Thr Trp Lys He Tyr lie Arg Lys Ala Pro 
385 390 395 400 

Arg Ser His Thr Leu Leu Ser Pro Ser Pro Lys Pro Lys Lys Ser Val 
405 410 415 

Val Val Lys Lys Lys Lys Phe Lys Leu Asp Lys Asp Asn Gly Val Thr 
420 425 430 

Pro Gly Glu Lys Met Leu Thr Val Pro His He Thr Cys Asp Pro Pro 
435 440 445 

Glu Glu Arg Arg Leu Asp His Phe Ser Val Asp Gly Tyr Asp Ser Ser 
450 455 460 

Val Arg Lys Ser Pro Thr Leu Leu Glu Val Ser Met Pro His Phe Met 
465 470 475 480 

Arg Thr Asn Ser Phe Ala Glu Asp Leu Asp Leu Glu Gly Glu Thr Leu 
485 490 495 

Leu Thr Pro He Thr His He Ser Gin Leu Arg Glu His His Arg Ala 
500 505 510 

Thr He Lys Val He Arg Arg Met Gin Tyr Phe Val Ala Lys Lys Lys 
515 520 525 

Phe Gin Gin Ala Arg Lys Pro Tyr Asp Val Arg Asp Val He Glu Gin 
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530 



535 



540 



Tyr Ser Gin Gly 
545 

Arg Arg Leu Asp 



Ser Glu Lys Ser 
580 

Asn Arg Val Glu 
595 

lie Thr Asp Met 
610 



His Leu Asn Leu 
550 

Gin Ser He Gly 
565 

Lys Asp Arg Gly 



Asp Lys Val Thr 
600 

Leu His Gin Leu 
615 



Met Val Arg He 
555 

Lys Pro Ser Leu 
570 

Ser Asn Thr He 
585 

Gin Leu Asp Gin 



Leu Ser Leu His 
620 



Lys Glu Leu Gin 
560 

Phe He Ser Val 
575 

Gly Ala Arg Leu 
590 

Arg Leu Ala Leu 
605 

Gly Gly Ser Thr 



Pro Gly Ser Gly 
625 

Pro Cys Gly Ser 



Asn Thr Leu Pro 
660 

Asp Glu Gly Ser 
675 



Gly Pro Pro Arg 
630 

Gly Gly Ser Val 
645 

Thr Tyr Glu Gin 



Glu Gly Gly Ala 

635 

Asp Pro Glu Leu 
650 

Leu Thr Val Pro 
665 



His He Thr Gin 
640 

Phe Leu Pro Ser 
655 

Arg Arg Gly Pro 
670 



<210> 29 

<211> 844 

<212> PRT 

<213> Homo sapiens 

<400> 29 

Met Val Gin Lys Ser Arg Asn Gly Gly Val Tyr Pro Gly Pro Ser Gly 
1 5 10 15 

Glu Lys Lys Leu Lys Val Gly Phe Val Gly Leu Asp Pro Gly Ala Pro 
20 25 30 

Asp Ser Thr Arg Asp Gly Ala Leu Leu He Ala Gly Ser Glu Ala Pro 
35 40 45 

Lys Arg Gly Ser He Leu Ser Lys Pro Arg Ala Gly Gly Ala Gly Ala 
50 55 60 

Gly Lys Pro Pro Lys Arg Asn Ala Phe Tyr Arg Lys Leu Gin Asn Phe 
65 70 75 80 

Leu Tyr Asn Val Leu Glu Arg Pro Arg Gly Trp Ala Phe He Tyr His 
85 90 95 

Ala Tyr Val Phe Leu Leu Val Phe Ser Cys Leu Val Leu Ser Val Phe 
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100 



105 



110 



Ser Thr He Lys 
115 

Leu Glu He Val 
130 

He Trp Ala Ala 
145 

Leu Lys Phe Ala 



He Ala Ser He 
180 

Ala Thr Ser Ala 
195 



Glu Tyr Glu Lys 
120 

Thr He Val Val 
135 

Gly Cys Cys Cys 
150 

Arg Lys Pro Phe 
165 

Ala Val Leu Ala 



Leu Arg Ser Leu 
200 



Ser Ser Glu Gly 



Phe Gly Val Glu 
140 

Arg Tyr Arg Gly 
155 

Cys Val He Asp 
170 

Ala Gly Ser Gin 
185 

Arg Phe Leu Gin 



Ala Leu Tyr He 
125 

Tyr Phe Val Arg 



Trp Arg Gly Arg 
160 

He Met Val Leu 
175 

Gly Asn Val Phe 
190 

He Leu Arg Met 
205 



He Arg Met Asp Arg Arg Gly Gly Thr Trp Lys Leu Leu Gly Ser Val 
210 215 220 

Val Tyr Ala His Ser Lys Glu Leu Val Thr Ala Trp Tyr He Gly Phe 
225 230 235 240 

Leu Cys Leu He Leu Ala Ser Phe Leu Val Tyr Leu Ala Glu Lys Gly 
245 250 255 

Glu Asn Asp His Phe Asp Thr Tyr Ala Asp Ala Leu Trp Trp Gly Leu 
260 265 270 

He Thr Leu Thr Thr He Gly Tyr Gly Asp Lys Tyr Pro Gin Thr Trp 
275 280 285 

Asn Gly Arg Leu Leu Ala Ala Thr Phe Thr Leu He Gly Val Ser Phe 
290 295 300 

Phe Ala Leu Pro Ala Gly He Leu Gly Ser Gly Phe Ala Leu Lys Val 
305 310 315 320 

Gin Glu Gin His Arg Gin Lys His Phe Glu Lys Arg Arg Asn Pro Ala 
325 330 335 

Ala Gly Leu lie Gin Ser Ala Trp Arg Phe Tyr Ala Thr Asn Leu Ser 
340 345 350 

Arg Thr Asp Leu His Ser Thr Trp Gin Tyr Tyr Glu Arg Thr Val Thr 
355 360 365 

Val Pro Met Tyr Arg Leu He Pro Pro Leu Asn Gin Leu Glu Leu Leu 
370 375 380 

Arg Asn Leu Lys Ser Lys Ser Gly Leu Ala Phe Arg Lys Asp Pro Pro 
385 390 395 400 
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Pro Glu Pro Ser Pro 
405 

Ser Ser Pro Arg Gly 
420 

Gin Thr Val Arg Arg 
435 

Pro Ser Lys Val Pro 
450 

Arg Gin Ala Phe Arg 
465 

Glu Ala Ser Leu Pro 
485 



Ser Gin Lys Val Ser Leu 
410 

Val Ala Ala Lys Gly Lys 
425 

Ser Pro Ser Ala Asp Gin 
440 

Lys Ser Trp Ser Phe Gly 
455 

lie Lys Gly Ala Ala Ser 
470 475 

Gly Glu Asp He Val Asp 
490 



Lys Asp Arg Val Phe 
415 

Gly Ser Pro Gin Ala 
430 

Ser Leu Glu Asp Ser 
445 

Asp Arg Ser Arg Ala 
460 

Arg Gin Asn Ser Glu 
480 

Asp Lys Ser Cys Pro 
495 



Cys Glu Phe Val Thr Glu Asp Leu Thr Pro Gly Leu Lys Val Ser He 
500 505 510 

Arg Ala Val Cys Val Met Arg Phe Leu Val Ser Lys Arg Lys Phe Lys 
515 520 525 

Glu Ser Leu Arg Pro Tyr Asp Val Met Asp Val He Glu Gin Tyr Ser 
530 535 540 

Ala Gly His Leu Asp Met Leu Ser Arg He Lys Ser Leu Gin Ser Arg 
545 550 555 560 

Val Asp Gin He Val Gly Arg Gly Pro Ala He Thr Asp Lys Asp Arg 
565 570 575 

Thr Lys Gly Pro Ala Glu Ala Glu Leu Pro Glu Asp Pro Ser Met Met 
580 585 590 

Gly Arg Leu Gly Lys Val Glu Lys Gin Val Leu Ser Met Glu Lys Lys 
595 600 605 

Leu Asp Phe Leu Val Asn He Tyr Met Gin Arg Met Gly He Pro Pro 
610 615 620 

Thr Glu Thr Glu Ala Tyr Phe Gly Ala Lys Glu Pro Glu Pro Ala Pro 
625 630 635 640 

Pro Tyr His Ser Pro Glu Asp Ser Arg Glu His Val Asp Arg His Gly 
645 650 655 

Cys He Val Lys lie Val Arg Ser Ser Ser Ser Thr Gly Gin Lys Asn 
660 665 670 

Phe Ser Ala Pro Pro Ala Ala Pro Pro Val Gin Cys Pro Pro Ser Thr 
675 680 685 
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Ser Trp Gin Pro Gin 
690 

Val Gly Asp His Gly 
705 

Glu Arg Ser Leu Ser 
725 

Phe Leu Arg Gin Glu 
740 

Leu Arg Asp Ser Asp 
755 

Glu Leu Glu Arg Ser 
770 

Asn Leu Asp Ala Leu 
785 



Ser His Pro Arg Gin Gly 
695 

Ser Leu Val Arg lie Pro 
710 715 

Ala Tyr Gly Gly Gly Asn 
730 

Asp Thr Pro Gly Cys Arg 
745 

Thr Ser He Ser He Pro 
760 

Phe Ser Gly Phe Ser He 
775 

Asn Ser Cys Tyr Ala Ala 
790 795 



His Gly Thr Ser Pro 
700 

Pro Pro Pro Ala His 
720 

Arg Ala Ser Met Glu 
735 

Pro Pro Glu Gly Thr 
750 

Ser Val Asp His Glu 
765 

Ser Gin Ser Lys Glu 
780 

Val Ala Pro Cys Ala 
800 



Lys Val Arg Pro Tyr He Ala Glu Gly Glu Ser Asp Thr Asp Ser Asp 
805 810 815 

Leu Cys Thr Pro Cys Gly Pro Pro Pro Arg Ser Ala Thr Gly Glu Gly 
820 825 830 

Pro Phe Gly Asp Val Gly Trp Ala Gly Pro Arg Lys 
835 840 



<210> 30 
<211> 872 
<212> PRT 

<213> Homo sapiens 
<400> 30 

Met Gly Leu Lys Ala Arg Arg Ala Ala Gly Ala Ala Gly Gly Gly Gly 
1 5 10 15 

Asp Gly Gly Gly Gly Gly Gly Gly Ala Ala Asn Pro Ala Gly Gly Asp 
20 25 30 

Ala Ala Ala Ala Gly Asp Glu Glu Arg Lys Val Gly Leu Ala Pro Gly 
35 40 45 

Asp Val Glu Gin Val Thr Leu Ala Leu Gly Ala Gly Ala Asp Lys Asp 
50 55 60 

Gly Thr Leu Leu Leu Glu Gly Gly Gly Arg Asp Glu Gly Gin Arg Arg 
65 70 75 80 

Thr Pro Gin Gly He Gly Leu Leu Ala Lys Thr Pro Leu Ser Arg Pro 
85 90 95 
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Val Lys Arg Asn 
100 

Asp Ala Leu Glu 
115 

Val Phe Leu lie 
130 

Phe Lys Glu Tyr 
145 

Thr Phe Ala lie 



Ala Ala Gly Cys 
180 

Phe Ala Arg Lys 
195 



Asn Ala Lys Tyr 



Arg Pro Arg Gly 
120 

Val Leu Gly Cys 
135 

Glu Thr Val Ser 
150 

Phe He Phe Gly 
165 

Cys Cys Arg Tyr 



Pro Leu Cys Met 
200 



Arg Arg He Gin 
105 

Trp Ala Leu Leu 



Leu He Leu Ala 
140 

Gly Asp Trp Leu 
155 

Ala Glu Phe Ala 
170 

Lys Gly Trp Arg 
185 

Leu Asp He Phe 



Thr Leu He Tyr 
110 

Tyr His Ala Leu 
125 

Val Leu Thr Thr 



Leu Leu Leu Glu 
160 

Leu Arg He Trp 
175 

Gly Arg Leu Lys 
190 

Val Leu He Ala 
205 



Ser Val Pro Val Val Ala Val Gly Asn Gin Gly Asn Val Leu Ala Thr 
21 ° 215 220 

Ser Leu Arg Ser Leu Arg Phe Leu Gin He Leu Arg Met Leu Arg Met 
225 2 30 235 240 

Asp Arg Arg Gly Gly Thr Trp Lys Leu Leu Gly Ser Ala He Cys Ala 
2 45 250 255 

His Ser Lys Glu Leu He Thr Ala Trp Tyr He Gly Phe Leu Thr Leu 
2 60 265 270 

He Leu Ser Ser Phe Leu Val Tyr Leu Val Glu Lys Asp Val Pro Glu 
27 5 280 285 

Val Asp Ala Gin Gly Glu Glu Met Lys Glu Glu Phe Glu Thr Tyr Ala 
29 ° 295 300 

Asp Ala Leu Trp Trp Gly Leu He Thr Leu Ala Thr He Gly Tyr Gly 
305 310 315 320 

Asp Lys Thr Pro Lys Thr Trp Glu Gly Arg Leu He Ala Ala Thr Phe 
325 330 335 

Ser Leu He Gly Val Ser Phe Phe Ala Leu Pro Ala Gly He Leu Gly 
340 345 350 

Ser Gly Leu Ala Leu Lys Val Gin Glu Gin His Arg Gin Lys His Phe 
35 5 360 365 

Glu Lys Arg Arg Lys Pro Ala Ala Glu Leu He Gin Ala Ala Trp Arq 
370 375 380 

Tyr Tyr Ala Thr Asn Pro Asn Arg He Asp Leu Val Ala Thr Trp Arg 
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385 

Phe Tyr Glu Ser 



Glu Ala Ala Ser 
420 

Ser Asn Pro Arg 
435 

Asn Val Asp Ala 
450 

Gly Leu Asn Asn 
465 

Tyr Ala Phe Trp 



Ala Glu Asp Arg 
500 



390 

Val Val Ser Phe 
405 

Ser Gin Lys Leu 



Gly Ser Asn Thr 
440 

lie Glu Glu Ser 
455 

Lys Glu Arg Phe 
470 

Gin Ser Ser Glu 
485 

Gly Tyr Gly Asn 



395 

Pro Phe Phe Arg 
410 

Gly Leu Leu Asp 
425 

Lys Gly Lys Leu 



Pro Ser Lys Glu 
460 

Arg Thr Ala Phe 
475 

Asp Ala Gly Thr 
490 

Asp Phe Pro lie 
505 



400 

Lys Glu Gin Leu 
415 

Arg Val Arg Leu 
430 

Phe Thr Pro Leu 
445 

Pro Lys Pro Val 



Arg Met Lys Ala 
480 

Gly Asp Pro Met 
495 

Glu Asp Met lie 
510 



Pro Thr Leu Lys Ala Ala lie Arg Ala Val Arg lie Leu Gin Phe Arg 
515 520 525 

Leu Tyr Lys Lys Lys Phe Lys Glu Thr Leu Arg Pro Tyr Asp Val Lys 
530 535 540 

Asp Val lie Glu Gin Tyr Ser Ala Gly His Leu Asp Met Leu Ser Arg 
545 550 555 560 

lie Lys Tyr Leu Gin Thr Arg He Asp Met He Phe Thr Pro Gly Pro 
565 570 575 

Pro Ser Thr Pro Lys His Lys Lys Ser Gin Lys Gly Ser Ala Phe Thr 
580 585 590 

Phe Pro Ser Gin Gin Ser Pro Arg Asn Glu Pro Tyr Val Ala Arg Pro 
595 600 605 

Ser Thr Ser Glu He Glu Asp Gin Ser Met Met Gly Lys Phe Val Lys 
610 615 620 

Val Glu Arg Gin Val Gin Asp Met Gly Lys Lys Leu Asp Phe Leu Val 
625 630 635 * 640 

Asp Met His Met Gin His Met Glu Arg Leu Gin Val Gin Val Thr Glu 
645 650 655 

Tyr Tyr Pro Thr Lys Gly Thr Ser Ser Pro Ala Glu Ala Glu Lys Lys 
660 665 670 

Glu Asp Asn Arg Tyr Ser Asp Leu Lys Thr He He Cys Asn Tyr Ser 
675 680 685 
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Glu Thr Gly Pro Pro 
690 

Asp Lys Val Ser Pro 
705 

Pro Arg Gly Gly Pro 
725 

Ser Ala Thr Thr Tyr 
740 

Leu Leu Asp Ser Arg 
755 

Pro Tyr Ser Asp Arg 
770 

Asp Ser Asp Thr Pro 
785 

Glu Arg Ser Pro Ser 
805 



Glu Pro Pro Tyr Ser Phe 
695 

Tyr Gly Phe Phe Ala His 

710 715 

Ser Ser Gly Lys Val Gin 
730 

Val Glu Arg Pro Thr Val 
745 

Val Ser Cys His Ser Gin 
760 

lie Ser Pro Arg Gin Arg 
775 

Leu Ser Leu Met Ser Val 
790 795 

Gly Phe Ser lie Ser Gin 
810 



His Gin Val Thr He 
700 

Asp Pro Val Asn Leu 
720 

Ala Thr Pro Pro Ser 
735 

Leu Pro He Leu Thr 
750 

Ala Asp Leu Gin Gly 
765 

Arg Ser He Thr Arg 
780 

Asn His Glu Glu Leu 
800 

Asp Arg Asp Asp Tyr 
815 



Val Phe Gly Pro Asn Gly Gly Ser 
820 

Leu Ala Glu Gly Glu Thr Asp Thr 
835 840 

Gly Ser Met Pro Leu Ser Ser Thr 
850 855 

Trp Thr Pro Ser Asn Lys Pro He 
865 870 



Ser Trp Met Arg Glu Lys Arg Tyr 
825 830 

Asp Thr Asp Pro Phe Thr Pro Ser 
845 

Gly Asp Gly He Ser Asp Ser Val 
860 



<210> 31 
<211> 695 
<212> PRT 

<213> Homo sapiens 
<400> 31 

Met Ala Glu Ala Pro Pro Arg Arg Leu Gly Leu Gly Pro Pro Pro Gly 
15 10 15 

Asp Ala Pro Arg Ala Glu Leu Val Ala Leu Thr Ala Val Gin Ser Glu 
20 25 30 

Gin Gly Glu Ala Gly Gly Gly Gly Ser Pro Arg Arg Leu Gly Leu Leu 
35 40 45 

Gly Ser Pro Leu Pro Pro Gly Ala Pro Leu Pro Gly Pro Gly Ser Gly 
50 55 60 
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Ser Gly Ser Ala Cys Gly Gin Arg 
65 70 

Arg Arg Leu Gin Asn Trp Val Tyr 
85 

Trp Ala Phe Val Tyr His Val Phe 
100 



Ser Ser Ala 
75 

Asn Val Leu 
90 

lie Phe Leu 
105 



Leu Val Leu Ser Val Leu Ser Thr He Gin Glu 
115 120 

Asn Glu Cys Leu Leu He Leu Glu Phe Val Met 
130 135 



Leu Glu Tyr He Val Arg Val Trp 
145 150 

Arg Gly Trp Gin Gly Arg Phe Arg 
165 

He Asp Phe He Val Phe Val Ala 
180 



Ser Ala Gly 
155 

Phe Ala Arg 
170 

Ser Val Ala 
185 



Ala His Lys 

Glu Arg Pro 

Leu Val Phe 
110 

His Gin Glu 
125 

He Val Val 
140 

Cys Cys Cys 
Lys Pro Phe 



Arg Tyr 
80 

Arg Gly 
95 

Ser Cys 



Leu Ala 



Phe Gly 



Val He Ala 
190 



Arg Tyr 
160 

Cys Val 
175 

Ala Gly 



Thr Gin Gly Asn 
195 

Leu Gin He Leu 
210 

Lys Leu Leu Gly 
225 

Ala Trp Tyr He 



Tyr Leu Ala Glu 
260 

Ser Leu Trp Trp 
275 

Lys Thr Pro His 
290 

Leu Leu Gly He 
305 

Gly Phe Ala Leu 



Lys Arg Arg Met 
340 



He Phe Ala Thr 
200 

Arg Met Val Arg 
215 

Ser Val Val Tyr 
230 

Gly Phe Leu Val 
245 

Lys Asp Ala Asn 



Gly Thr He Thr 
280 

Thr Trp Leu Gly 
295 

Ser Phe Phe Ala 
310 

Lys Val Gin Glu 
325 

Pro Ala Ala Asn 



Ser Ala Leu Arg 



Met Asp Arg Arg 
220 

Ala His Ser Lys 
235 

Leu He Phe Ala 
250 

Ser Asp Phe Ser 
265 

Leu Thr Thr He 



Arg Val Leu Ala 
300 

Leu Pro Ala Gly 
315 

Gin His Arg Gin 
330 

Leu He Gin Ala 
345 



Ser Met Arg Phe 
205 

Gly Gly Thr Trp 



Glu Leu He Thr 
240 

Ser Phe Leu Val 
255 

Ser Tyr Ala Asp 
270 

Gly Tyr Gly Asp 
285 

Ala Gly Phe Ala 



He Leu Gly Ser 
320 

Lys His Phe Glu 
335 

Ala Trp Arg Leu 
350 



21 



Tyr Ser Thr Asp 
355 

Tyr Asp Ser lie 
370 

His Val Gin Arg 
385 

Arg Ala Pro Val 



Thr Cys His Arg 
420 

Arg Met Gly lie 
435 

Thr Gly Pro Ser 
450 

Pro Ser Ser Glu 
465 

Lys Ser Trp Ser 



Met Ser Arg Ala 
360 

Leu Pro Ser Phe 
375 

Ala Arg Asn Gly 
390 

Pro Asp Gly Ala 
405 

Pro Gly Ser Thr 



Lys Asp Arg lie 
440 

Lys Gin Gin Leu 
455 

Gin Val Gly Glu 
470 

Phe Asn Asp Arg 
485 



Tyr Leu Thr Ala 



Arg Glu Leu Ala 
380 

Gly Leu Arg Pro 
395 

Pro Ser Arg Tyr 
410 

Ser Phe Cys Pro 
425 

Arg Met Gly Ser 



Ala Pro Pro Thr 
460 

Ala Thr Ser Pro 
475 

Thr Arg Phe Arg 
490 



Thr Trp Tyr Tyr 
365 

Leu Leu Phe Glu 



Leu Glu Val Arg 
400 

Pro Pro Val Ala 
415 

Gly Glu Ser Ser 
430 

Ser Gin Arg Arg 
445 

Met Pro Thr Ser 



Thr Lys Val Gin 
480 

Ala Ser Leu Arg 
495 



Leu Lys Pro Arg 
500 

Glu Glu Lys Ser 
515 

Ala Val Lys Thr 
530 

Ala Lys Arg Lys 
545 

Val lie Glu Gin 



Lys Ser Leu Gin 
580 

Asp Arg Lys Ala 
595 

Val Val Asp Glu 
610 

Gin Val Gin Ser 
625 

Ser Arg Cys Leu 



Thr Ser Ala Glu 



Tyr Gin Cys Glu 
520 

Val lie Arg Ser 
535 

Phe Lys Glu Thr 
550 

Tyr Ser Ala Gly 
565 

Thr Arg Val Asp 



Arg Glu Lys Gly 
600 

He Ser Met Met 
615 

He Glu His Lys 
630 

Arg Ser Gly Thr 



Asp Ala Pro Ser 
505 

Leu Thr Val Asp 



He Arg He Leu 
540 

Leu Arg Pro Tyr 
555 

His Leu Asp Met 
570 

Gin He Val Gly 
585 

Asp Lys Gly Pro 



Gly Arg Val Val 
620 

Leu Asp Leu Leu 
635 

Ser Ala Ser Leu 



Glu Glu Val Ala 
510 

Asp lie Met Pro 
525 

Lys Phe Leu Val 



Asp Val Lys Asp 
560 

Leu Gly Arg He 
575 

Arg Gly Pro Gly 
590 

Ser Asp Ala Glu 
605 

Lys Val Glu Lys 



Leu Gly Phe Tyr 
640 

Gly Ala Val Gin 
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645 650 655 

Val Pro Leu Phe Asp Pro Asp lie Thr Ser Asp Tyr His Ser Pro Val 



660 



665 



670 



Asp His Glu Asp lie Ser Val Ser Ala Gin Thr Leu Ser lie Ser Arq 
67 5 680 



685 



Ser Val Ser Thr Asn Met Asp 
690 695 
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